Abstract: Some physicists surmise that gravity lies outside of quantum mechanics. Thus theories like the standard semiclassical theory of quantum to gravity coupling (that of Rosenfeld and Møller) are possible real models of interaction, rather than a mere approximation of a theory of quantum gravity. Unfortunately, semiclassical gravity creates inconsistencies such as superluminal communication.
From semiclassical to stochastic gravity

19
Semiclassical gravity can be summarized as a classical gravitational field coupled to quantum 20 matter fields. While semiclassical gravity is widely thought of as a workable limiting approximation 21 until a quantum theory of gravity is discovered, there are researchers who treat semiclassical gravity as 22 a real possibility and hence in need of experimental tests [1] . The semiclassical equations for quantum 23 gravity are as from Møller[2] and Rosenfeld [3] :
The key difference from the usual semiclassical gravity is that we go one more step-instead of 35 assuming the semiclassical Einstein equation, where the curvature of the spacetime is sourced by the 36 expectation value of the quantum field stress energy tensor, we also take the huge fluctuations of the 37 stress energy tensor into account. In our method, the sources of gravity are stochastic classical fields 38 whose stochastic properties are determined by their quantum fluctuations.
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In these theories the gravitational field is stochastically coupled to matter. In other words the 40 gravitational field fluctuates much more than in the original semiclassical formalism. Nature, it appears that quantum theory would have to modify not only Maxwellian electrodynamics,
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but also the new theory of gravitation.
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While his prediction for electromagnetism was prescient, perhaps Einstein's 'hardly true in Nature' quip was ill considered. Consider the energy loss rate of a circa 1916 style Bohr planetary hydrogen atom in the ground state, using Eddington's[19] formula for the gravitational energy radiated by a two body system (in the approximation that one mass is much heavier):
Which even over the age of the universe amounts to an energy loss due to gravitational waves 59 for a hydrogen atom in the ground state of only 10 −25 eV. The finite intercept, clearly visible in the inset of Fig. 3 implies that the data are not compatible 99 with a pure thermal noise behavior, and a nonthermal excess noise is present. -T/Q is the ratio of temperature to the Quality value of the cantilever. If noise was solely thermal the fit would intercept at the graph origin. The lowest temperature data point (T/Q = 10 nK) is 43mK, so from the graph, the the excess nonthermal noise is as if the cantilever has an excess noise in the tens of mK range.
Could this noise be the result of gravitational wave generation or absorption? There are about 3 × 10 15 atoms of silicon in the arm, which is 0.5mm long and 0.05mm wide. Given the above emission/absorption rate of about 1 × 10 −16 eV/sec per atom, we can use the Stefan-Boltzmann law to get a temperature equivalent of the energy flowing in the system -which works out to 77mK.
This is of the order of the excess noise measured in the experiment. This can be seen by for instance 101 looking at the lowest data point in 1, or by using Vinante's Q value of ∼ 10 7 at 20mK. 
